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Abstract 
 
Every stream ongthe planet is one of a kind. Somegare tenderlygbended, others are wind, and some others are 
generally straightgand skewed. The extent of stream geometry additionally changes fromgsegment tocarea 
longitudinallycbecause ofcvarious pressurecdriven andcsurface conditionsccalled non-prismaticcchannel. A 
significant part ofcthe examination workcarecobserved to becdone oncprismatic compoundcchannels. 
Therechascadditionally beencan advancement of workcfound forcwinding channels.cHowever, a time 
whichchas beencdismissed iscthat ofcthe workcfor non-prismatic compoundcchannels.cAncexertion 
hascbeencmadecto investigate the examination business relatedcto non-prismatic directs in various sorts of 
stream conditions. A trialcperceptionchascbeencmadecto examine the speed appropriation, limit shear stress 
dispersion andcvitality loss ofca compound channel withcmergingcsurgecplain. The computationcof Depth 
normal speed,cvitalitycmisfortune, limit shear stress in non-prismatic compound channel stream is more 
perplexing. The expectation of the stream qualities in compound channels with prismatic and non-prismatic 
floodplains is a testing assignment for power through pressure engineers because of the three dimensional 
naturecofcthe stream.cBasic traditionalcmethodologies can't foreseecthe aforementionedcstream 
attributescwith adequate precision,csubsequently herecan effortlesslycimplementablecsystem thecArtificial 
NeuralcNetwork cancbe utilizedcfor forecast,capproval andcinvestigationcof thecstream parameterscspecified. 
Thecmodel performed entirelycagreeable whenccontrasted andcthe otherctraditional strategies. 
  
6  
  
TABLEcOF CONTENTSc 
 
c 
Titlec  c                   Page No. 
 
 
CHAPTER 1cINTRODUCTION 
1.1cOVERVIEW ...................................................................................................................................2 
1.2cARTIFICALcNEURAL NETWORKc............................................................................................4 
1.2.1cSigmoidalcFunctionc.....................................................................................................................6 
1.2.2cLearningcorctrainingcincbackcpropagationcneuralcnetworksc.........................................................6c 
1.3cDEPTHcAVERAGEcVELOCITYcDISTRIBUTION: ...................................................................7 
1.3.1cLogarithmicclaw ..........................................................................................................................8 
1.4cENERGY ANDcENERGYcLOSScINcNON-PRISMATICcCOMPOUNDcCHANNEL:c..............9 
1.5cBOUNDARYcSHEARcSTRESScINcNON-PRISMATICcCOMPOUNDcCHANNEL: ................9 
1.6cOBJECTIVEcOFcPRESENTcRESEARCHcWORK:c..................................................................c11c 
1.7cORGANIZATIONcOFcTHESIS:c................................................................................................c13c 
CHAPTERc2cLITERATUREcREVIEWc 
2.1cOVERVIEWc................................................................................................................................c16c 
2.2cLITERATUREcREVIEWcRELATEDcTOcTHEccRESEARCHcWORKc....................................c17c 
PRESTONc(1954)c.............................................................................................................................c17c 
BRADSHAWcANDcGREGORYc(1959)cANDcHEADcANDcRECHENBERGc(1962)c...................c17c 
ZHELEZNYAKOVc(1965)c...............................................................................................................c17c 
GHOSHcANDcJENAc(1973)cANDcGHOSHcANDcMEHATAc(1974)c............................................c18c 
MYERScANDcELSWYc(1975)c.........................................................................................................c18c 
7  
  
MYERSc(1978)..................................................................................................................................c18c 
RAJARATNAMcANDcAHMADIc(1979)c........................................................................................c18c 
RAJARATNAMcANDcAHMADIc(1981)c........................................................................................c18c 
WORMLEATON,cALEN,cANDcHADJIPANOSc(1982)c.................................................................c19c 
 
8  
  
KNIGHTcANDcDEMETRIOUc(1983)c.............................................................................................c19cKNIG
HTcANDcHAMEDc(1984)c......................................................................................................c19c 
MCKEEcETcAL.c(1985)c....................................................................................................................c20c 
TOMINAGAcETcAL.c(1989)c............................................................................................................c20c 
RHODEScANDcKNIGHTc(1994)c.....................................................................................................c20c 
BOUSMARc(2002)cANDcBOUSMARETcAL.c(2004A)c..................................................................c20c 
(BOUSMARcETcAL.,c2004B)c..........................................................................................................c20c 
PROUSTc(2005)cANDcPROUSTETcAL.(2006)c...............................................................................c20c 
SARATcKUMARcDARS,cPRABIRcKUMARcBASUDHARc(2006)c..............................................c21c 
BOUSMARETcAL.c(2006)c...............................................................................................................c21c 
BAHRAMcREZAEIc(2006)c..............................................................................................................c21c 
SARATcKUMARcDAS,cPRABIRcKUMARcBASUDHARc(2008)c.................................................c21c 
A.cBILGIL,cH.cALTUNc(2008)c.........................................................................................................c21c 
S.PROUSTcET’ALc(2008)c................................................................................................................c22c 
PARAMESWARcPANDAc(2010c.....................................................................................................c22c 
REZAEIcANDcKNIGHTc(2010)c.......................................................................................................c22c 
MRUTYUNJAYAcSAHU,cK.K.KHATUA,cS.S.MAHAPATRAc(2011)c........................................c22c 
MRUTYUNJAYAcSAHUc(2011)c.....................................................................................................c22c 
MRUTYUNJAYcSAHU,cSRIJITAcJANA,cSONUcAGARWAL,cK.K.cKHATUAc(2011)c.............c22c 
REZAEIcANDcKNIGHTc(2011)c.......................................................................................................c23c 
RAYcSINGHcMEENAc(2012)c..........................................................................................................c23c 
MRUTYUNJAYAcSAHU,cPRASHANTcSINGH,cS.S.MAHAPATRA,cK.K.KHATUAc(2012)c...c23c 
9  
  
CHAPTERc3cEXPERIMENTATIONcANDcMETHODOLOGYc 
3.1cOVERVIEWc................................................................................................................................c25c 
3.2cDESIGNcANDcCONSTRUCTIONcOFcCHANNELc..................................................................c25c 
3.3cAPPARATUSc&cEQUIPMENTScUSED:c..................................................................................c28c 
3.4cEXPERIMENTALcPROCEDUREc.............................................................................................c30c 
3.4.1ccMEASUREMENTcOFcDEPTHcAVERAGEcVELOCITYc.....................................................c32c 
3.4.2ccSOURCEcOFcDATAcANDcSELECTIONcOFcHYDRAULICcPARAMETERSc...................c32c 
3.4.2.1cSelectioncOfcHydraulic,cGeometriccAndcSurfacecParametersc..............................................c33c 
3.4.3cANALYSIScOFcENERGYcLOSSEScANDcINFLUENCINGcPARAMETERSc.....................c33c 
3.4.3.1cSELECTIONcOFcHYDRAULICcPARAMETERScFORcENERGYcLOSSc.........................c35c 
3.4.4cSHEARcSTRESScMEASUREMENTSc...................................................................................c35c 
3.4.4.1cMethodscforcestimationcofcBoundarycshearcstressc.................................................................c36c 
3.4.4.2cSelectioncofchydrauliccparameterscforcBoundarycShearcStressc.............................................c37c 
3.4.5cMEASUREMENTcOFcBEDcSLOPEc.......................................................................................c38c 
CHAPTERc4cRESULTSc 
4.1cOVERVIEWc................................................................................................................................c40c 
4.2cDEPTHcAVERAGEcVELOCITYcRESULTS:c...........................................................................c41c 
4.3cENERGYcANDcENERGYcLOSScRESULTSc............................................................................c45c 
4.4cBoundarycShearcStresscDistributioncResultsc...............................................................................c48c 
CHAPTERc5cCONCLUSIONc 
SUMMARY:c.....................................................................................................................................c53c 
CONCLUSIONS:c..............................................................................................................................c54c 
REFERENCESc..................................................................................................................................c57c 
10  
  
 
  
11  
  
LISTcOFcFIGURESc 
c 
Figurec1.1cTypicalcstreamcwisecvelocityccontourclinesc(isovels)cforcflowcincvariousccrosscsectionsc...7c 
Figurec1.2cExternalcFluidcflowcacrosscacflatcplatec................................................................................8c 
Fig.1.3c3Dcflowcstructurescincopencchannelc......................................................................................c11c 
Fig.3.1cPlancviewcofccompoundcchannelscwithcnon-
prismaticcfloodplains;c(a)cconvergingcfromc400ctoc0mmcalongcac2mclengthc(ONPC2-
0);c(b)cnarrowingcfromc400mmctoc0cmmcalongcac6mclengthc 
(ONPC6-0)c........................................................................................................................................c26c 
and;cc)convergingcfromc400mmctoc200mmcalongcac6mclengthc(ONPC6-
200)c................................c26cFig.3.2cTopcviewscofcthecexperimentalcchannelclocatedcincthechydraulicscla
boratorycofcNITRc.......c27c 
Fig.3.3cSeriescofcManometersc...........................................................................................................c28c 
Fig.3.4cTailcGatec................................................................................................................................c28c 
Fig.3.5cNoncprismaticcsectioncofcthecchannelc...................................................................................c29c 
Fig.3.6cArrangementscofcthecchannelc................................................................................................c29c 
Fig.3.7cTypicalcgridcshowingcthecarrangementcofcvelocitycmeasurementcpointscalongchorizontalcandc 
verticalcdirectioncatcthectestcsection.c..................................................................................................c31c 
Fig.3.8cLongitudinalc&cCrosscsectionalcdimensioncofctheccompoundcchannelcofcnoncprismaticc 
sectionc.c..............................................................................................................................................c31cFig.3.9
cSketchcofcEnergycprofilecofcdifferentcsectionc.......................................................................c34c 
Fig.4.1cDetailscofcthecNeuralcNetworkctoolcincMatlab2010c..............................................................c42c 
Fig.4.2cCorrelationcplotcofcactualcdepthcaveragecvelocitycandcpredictedcdepthcaveragecvelocityc....c43c 
Fig.4.3cComparisoncofcactualcandcpredictedcdepthcaveragecvelocitycc(trainingccdata)c.....................c43c 
Fig.4.4cComparisoncofcactualcandcpredictedcdepthcaveragecvelocityc(ctestingccdata)c.......................c44c 
Fig.c4.5cArtificialcNeuralcNetworkcStructurec....................................................................................c45c 
12  
  
Fig.4.6cCorrelationcplotcofcactualcenergycandcpredictedcenergyc.......................................................c46c 
Fig.4.7cCorrelationcplotcofcactualcenergyclosscandcpredictedcenergyclossc.........................................c46c 
Fig.4.8cResidualcdistributioncofctrainingcdatacofcenergyclossc............................................................c47c 
Fig.4.9cResidualcdistributioncofctestingcdatacofcenergyclossc.............................................................c48cFig.
4.10cCorrelationcplotcofcactualcboundarycshearcstresscandcpredictedcboundarycshearcstresscc 
Residualcanalysiscareccarriedcoutcthroughoutcthecexperimentalcstudiescandcthecresultscarecpresentedc 
belowc.................................................................................................................................................c49c 
Figc4.11cComparisoncofcactualcandcpredictedcboundarycshearcstressc(trainingcdata)c.......................c50c 
Fig.4.12cComparisoncofcactualcandcpredictedcboundarycshearcstress(ctestingccdata)c........................c50c 
c 
 
LISTcOFcTABLESc 
c 
Tablec3.1cHydrauliccparameterscforcthecexperimentalcchannelcdatacsetcc..........................................c28c 
Tablec4.1cStatisticalcResultscofcEmpericalcEquationscincCalculationsc..............................................c44c 
Table.4.2cStatisticalcresultscofcempiricalcequationcincErrorcCalculationscofccEnergycLossc..............c48c 
Tablec4.3cStatisticalcResultscofcEmpiricalcEquationscincErrorcCalculationscofcBoundarycShearc.....c51c 
 
 
 
 
c 
c 
c 
LISTcOFcNOTATIONSc 
Wijc cWeightcfactorcwhichcrepresentscinterconnectioncofci
th
cnodecofcthecfirstclayerctocthecj
th
cnodecofct
hecsecondclayerc 
fc Sigmoidalctransfercfunctionc 
13  
  
Wkjc cWeightcfactorcwhichcrepresentscinterconnectioncofck
th
cnodecofcthecfirstclayerctocthecj
th
cnodecofc
thecsecondclayerc 
Epc Meancsquaredcerrorcforcacpatternc 
W(t)
c 
Weightcchangescatcanyctimectc 
nc Learningcratec 
c Momentumccoefficientc 
𝛼c Widthcratioc 
𝜎c Aspectcratioc 
𝜃c Anglecofcconvergencecofcdivergencec 
Sc Slopecofcthecchannelc 
Bc Channelccrosscsectioncwidthc 
bcc Widthcofcthecmaincchannelc 
hcc Maincchannelcwidthc 
sc Maincchannelcsidecslopesc 
Drc RelativecDepthc 
βc Depthcratioc 
Xrc Thecdistancecofcthecpointcvelocitycincthecwidthcwisecofctheccrosscsectionc/ctotalcwidthcofctheccr
osscsectionctakencintocconsideration.c 
Yrc Distancecofcpointcvelocitycdepthcwisecofctheccrosscsectionc/ctotalcdepthcofctheccrosscsectionctake
ncintocaccount.c 
Zrc Pointcvelocitycinctheclengthcwisecdirectioncofcthecchannel)/totalclengthcofcthecnon-
prismaticcchannel.c 
z1c&c
z2c Bottomcelevationcabovecacgivencdatumcatcsectionc1candc2crespectively.c 
y1c&c
y2c 
thecflowcdepthscatcsectionc1candc2c c 
v1c&c
v2c 
Meancvelocitiescatcsectionc1candc2crespectivelyc 
h1c Localcenergyclosscduectocchannelccontractionc 
14  
  
α1c&c
α2c 
Velocitycheadccorrectioncfactorscatcsectionc1candc2c 
E1c&c
E2c 
Energycatcsectionc1candcsectionc2c 
Pc Pressurecdifferencec 
oc Boundarycshearcstressc 
dcc Outercdiametercofcthectubec 
ρc Densitycofcthecflowc 
νc Kinematiccviscositycofcthecfluidc 
hc 
Differencecbetweencthectwocreadingscofcpitotctube,cstaticcandcdynamiccheadsc 
MSEc Meancsquaredcerrorc 
RMSE
c 
RootcMeancsquaredcerrorc 
MAEc Meancabsolutecerrorc 
MAPE
c 
Meancabsolutecpercentagecerrorc 
ANNc ArtificialcNeuralcNetworkc 
c 
 
 
  
15  
  
Chapterc1c 
INTRODUCTION 
1.1 Overview 
Waterciscmaybecthecmostccentralcandcessentialcassetcaccessiblectochumankind.cItctouchescbasecashorecas
cprecipitationcandccomescbackctocthecoceancbycmethodcforcstreamcchannels.cGenerally,cwaterwaycchann
elscenoughcpassconcthecwatercbackctocthecoceancyetconcecincacwhile,cundercstatescofchighcprecipitation
andcexpansivecstreamcrates,cthecstreamcchannelcmaycovertopcitscbankscandcstreamcontocthecsurgecplainc
withcconceivablecriskctoclifecandcproperty.cWaterwayscarecaccharacteristiccpartcofcourcscenecandcstructu
recancindispensablecpartcofcthecwaterccycle.cAscacmattercofccoursecwaterwayscarecthecimpactcofcGrandn
esscandcthecnotablecpithcofcacsettlement.cAdditionallycstreamscgivecpeacecandcSerenityctocmankind.cIndi
vidualschaveclivedcclosecwaterwayscforcacconsiderableclengthcofctimecbecausecofcthecreasoncofcprincipal
lycsustenance,cwater,ctransportcandcassurance.cIncanyccase,cherecandcthere,citcmightcbringcaboutcgenuine
harmctocindividualscandcthecspotscincwhichctheyclivecregardlesscofcthecfactcthatcitciscaclittle,cmoderatec
streamingcstreamcorctendercwaterway.cCompoundcdirectschavecbeencutilizedcincstreamcbuildingcforcaclo
ngctimecincviewcofctheircsignificancecincnatural,cbiological,candcplancissuescidentifiedcwithcsurgecprotect
ioncplans.cOnecfavorablecpositioncofctwocphasecdirectscincthecregularcwaterway,cbycandclargecacfundam
entalcstreamcchannelcandcitscfloodplain,cisctocbuildcthecchannelcmovementcamidcsurges.cItcisccriticalctoc
comprehendcthecstreamcattributescofcwaterwayscincbothctheircinbankcandcoverbankcstreamcconditions.Atc
thecpointcwhencthecstreamciscoutbank,cordinarilycamidcacsurge,cthereciscachugecincrementcincthecmanysi
dedcqualitycofcstreamcconduct,cnotwithstandingcforcmoderatelycstraightcreaches.cThecdistinctioncincspeed
betweencthecfundamentalcchannelcandcthecfloodplaincstreamscmaycdelivercsolidcparallelcshearclayers,cwh
ichcpromptctheceracofcexpansivecscalecturbulentcstructures,cnormallysubstantialstagecvortices,ascappeared 
bycSellin (1964),cIkeda etcal. (1994cand 2001),cIkeda (1999)cand Bousmarc(2002).  
1. PrismaticcOpen Channelsc 
2. Non prismaticcOpencChannels 
 
Thecopen direct fit as a fiddle, sizecof crosscsegment and slant of the  
bedcstaycconsistentcarecsaidctocbecascthecprismaticcchannelscelsecitciscnoncprismaticcchanne Regular 
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channelscare a case of thecnon-prismaticcchannelscandrrrartificial open channels are the case of prismatic 
channels. A few case of non 
prismaticcchannelscareccoursecthroughcductsc,cmovecthroughcextensioncdockscandcobstacles,cchannel 
intersectioncandcsocon.cInvestigationcofcnonprismaticcstream,ccirculationcofcstreamcandcspeedcassumecac
noteworthycpartcincconnectionctoccommonsensecissues,cforcexample,csurgecinsurance,csurgecplaincadmini
stration,cbankcsecurity,croute,cwatercadmissionscandcsiltctransport-depositionalcdesigns.c 
Thecmultifacetedcnaturecofcthecissuecrisescprogressivelycwhencmanagingcaccompoundcchannelcwithcnonp
rismaticcfloodplains.cIncnoncprismaticccompoundcchannelscwithcunitingcfloodplains,cbecausecofcprogressc
incfloodplaincgeometrycwatercstreamingconcthecfloodplaincnowctraversescwatercstreamingcincthecfundam
entalcchannel,cbringingcaboutcexpandedcconnectioncandcenergyctrades.cThiscadditionalcenergyctradecough
tctoclikewisecbecconsideredcincthecstreamcdemonstrating.cItciscunderstoodcthatcwhencthecstreamciscoutba
nkcthecreleaseclimitcofcaccompoundcchannelciscinfluencedcbycthecenergyctradecbetweencthecprimaryccha
nnelcandcitscrelatedcfloodplains.cThecenergycexchangecovercthecprimarycchannel/floodplaincinterfacecdim
inishescthectransportclimitcofcthecfundamentalcchannelcandcexpandscthecreleaseclimitcofcthecfloodplain,ce
speciallycatclowcrelativecprofundities,cwhat'scmore,cthuslyclessenscthecaggregatecmovementclimitcofcthec
wholecchannelccrosscarea.c 
Trialcoffices,cinstrumentationcandcPCcmodelschavecbeencstepcbycstepcenhancedconcthecplanet.cTruthcbec
told,cforctheclastc2corc3cdecades,cimprovementcofcnewcspeedcmeasuringcgadgets,cinformationcaccumulati
oncframeworkscandcnumericalcmodelschascmadecconceivablecsignificantcadvancescincknowledge. 
Thecfundamentalcgoalcofcthecprofunditycnormalcspeedcestimationscwasctocexplorecthecextentcofcstreamci
ncprinciplecchannelcandconcthecfloodplainscatcvariouscpositionscalongcthecflume.cThecspeedcappropriatio
nscwerecadditionallycusedctocresearchcthecpowercandcvitalitycparitiescinccompoundcchannelscwithcnon-
prismaticcfloodplains.c 
Utilizingcacpointercgage,cwhichcwascsituatedconcancinstrumentccarriage,ctheclongitudinalcwatercprofilesch
avecbeencrecorded.cThecaggregatecvitalitycheadcwascassessedcbycaddingcthecdynamiccvitalitycheadctocth
ecwatercsurfacecprofileclevel.cTheclimitcshearcstresscdisseminationciscanothercessentialcparametercincstrea
mcdemonstrating.cItciscrequiredcwhencconcentratingconcpowercequalizations,corcwhilecadjustingcacnumeri
calcmodel,cwhichcusuallycrequiresclearningcofcthecvarietycofcneighbourhoodcresistanceccoefficients.cToca
ssessctheclimitcshearcstresscappropriationcaroundcthecwettedcedge,candcthecshearcpowerscforceverycrelati
vecprofundity,climitcshearcstresscestimationscwerecperformedcatcchoseccross-areas. 
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1.2cARTIFICALcNEURALcNETWORKc 
 
ANNciscanothercandcquicklycdevelopingccomputationalcmethod.cAscofclatecitchascbeenccomprehensively
cutilizedcascacpartcofcpressurecdrivencdesigningcandcwatercassets.cItciscancexceedinglycself-
sortedcout,cself-adjustedcandcself 
trainablecapproximatorcwithchighccooperativecmemorycandcnonlinearcmapping.cANNsccancbecseenctocbe
cacrearrangedcmodelcofchumancsensorycsystem,citccancreproducecintricatecandcnonlinearcissuescbycutilizi
ngcancalternatecnumbercofcnonlinearcpreparingccomponentsci.e.cThechubscorcneurons.cThechubscarecasso
ciatedcbycconnectionscorcweights.cANNscmayccomprisescofcnumerousclayerscofchubscinterconnectedcwit
hcdifferentchubscincthecsamecorcdistinctiveclayers.cDifferentclayerscarecalludedctocascthecinformationclay
er,cthecshroudedclayercandcthecyieldclayer.cThecinputscandcthecburycassociatedcweightscarecpreparedcbyc
acweightcsummationccapacityctocdelivercacwholecthatciscgonectocancexchangeccapacitycThecyieldcofcthe
cexchangeccapacityciscthecyieldcofcthechub.c 
 
Incthiscexaminationcworkcmultilayercobservationcsystemciscutilized.cInfoclayercgetscdatacfromcthecouterc
sourcecandcpassescthiscdatactocthecsystemcforcpreparing.cConcealedclayercgetscdatacfromcthecinformation
clayercandcdoescallcthecdatacpreparing,candcyieldclayercgetschandledcdatacfromcthecsystemcandcsendscth
ecoutcomescoutctocancoutsidecreceptor.cThecinfocsignscarecalteredcbycinterconnectioncweight,cknowncasc
weightccomponentcwijcwhichcspeaksctocthecinterconnectioncofcithchubcofcthecprincipalclayerctocthecjthc
hubcofcthecsecondclayer.cThecaggregatecofcadjustedcsignsc(absolutecinitiation)ciscthencalteredcbycacsigm
oidalcexchangeccapacityc(f).cAlsocyieldcsignscofcconcealedclayercarecadjustedcbycinterconnectioncweight
c(Wij)cofckthchubcofcyieldclayerctocthecjthchubcofcthecshroudedclayer.cThecentiretycchangedckcsigncisct
hencadjustedcbycancimmaculatecdirectcexchangeccapacityc(f)candcyieldciscgatheredcatcyieldclayer. 
LetcIpc=c(Ip1,cIp2,…,Ipl),cp=1,2,…,NcbecthecpthcpatterncamongcNcinputcpatterns.WjiccandccWkjccarecc
onnectioncweightscbetweencithcinputcneuronctocjthchiddencneuroncandcjthchiddencneuronctockthcoutp
utcneuroncrespectively.c 
Outputcfromcacneuroncincthecinputclayercisc 
Opi=Ipi,ccccci=1,2,…,lcccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc       
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Output fromcacneuroncincthechiddenclayercisc 
Opjc=cfc(NETpj)c=cf( ),cjc=c1,2,…,mc                                                          (2) 
Output fromcacneuroncincthechiddenclayercisc 
Opkc=cfc(NETcpk)c=cfc ,ck=1,2,…,ncccc                                                           (3) 
 
1.2.1 Sigmoidal Function 
 
A bounded, monotonic,cnon-
decreasing,cScShapedcfunctioncprovidescacgradedcnonlinearcresponse.cItcincludesctheclogisticcsigmoid
cfunctionc 
c 
F(x)c=c ccccc                                                                                                               (4) 
 
Where x =inputparametersctakenc 
1.2.2 Learning orcpreparingcincbackcengenderingcneuralcsystemsc 
 
Groupcmodecsortcofcmanagedclearningchascbeencutilizedcascacpartcofcthecpresentccasecincwhichcintercon
nectioncweightscarecbalancedcutilizingcdeltacguidelineccalculationcincthecwakecofcsendingcthecwholecpre
paringctestctocthecsystem.cAmidcpreparingcthecanticipatedcyieldcisccontrastedcandctheccravedcyieldcandct
hecmeancsquarecblunderciscascertained.c 
Oncthecoffcchancecthatcthecmeancsquarecmistakeciscallcthecmore,cthencancendorsedcrestrictingcworth,cItc
iscbackcengenderedcfromcyieldctocinfocandcweightscarecfurthercadjustedctillcthecblundercorcnumbercofcc
ycleciscinsidecacrecommendedclimit. 
MeancSquaredcError,cEpcforcpatternciscdefinedcasc 
Epc=c
ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc(5)
c 
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WherecDpiciscthectargetcoutput,cOpicisctheccomputedcoutputcforcthecithcpattern.c 
Weightcchangescatcanyctimect,ciscgivencbyc 
ccccc ccccccc
 cccccccccccccccccccccccccccccccccccccccccccccccccccccccc(6)cccnc=clearningcrateci.e.c
c 
cc =ccmomentumccoefficientci.e.c c 
1.3cDEPTHcAVERAGEcVELOCITYcDISTRIBUTION:c 
Itciscentirelychardctocmodelcstreamscincnoncprismaticcmergingccompoundcchannelcascthecwidthcdifferscf
romcareactocsegmentcallcthroughcthecchannel.cProfunditycfoundcthecmiddlecvaluecofcspeedcmeanscthecn
ormalcspeedcforcacprofundityc"h"candciscexpectedctochappencatcacstaturecofc0.4hcfromcthecbedclevel.cT
hecinformationcofcspeedcdisseminationcknowscthecspeedcsizecatceverycpointcovercthecstreamccrosssegme
nt.cItciscadditionallyckeycincnumerouscpressurecdrivencdesigningcstudiescincludingcbankcsecurity,cdregsct
ransport,cmovement,cwatercadmissionscandcgeomorphologiccexaminationcCompoundcchannelscarecthecdis
tancecdistinctivecandcspeedcdispersionciscacblendcofcsurgecplaincandcprinciplecchannelc(PrismaticcorcNo
ncprismatic).c 
Inclaminarcstreamcmaxcstreamcastutecspeedchappenscatcwaterclevel;cforcturbulentcstreams,citchappens
catcaroundc5-
25%cofcwatercprofunditycbeneathcthecwatercsurfacec(Chow,c1959).cOrdinarycstreamcastutecspeedcsha
peclinesc(isovels)cforcstreamcincdifferentccrosscareascarecappearedcincFig.c1.1. 
c 
c 
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Figurec1.1cTypicalcstreamcwisecvelocityccontourclinesc(isovels)cforcflowcincvariousccrosscsection
sc 
c 
1.3.1cLogarithmicclawc 
 
Thec"logarithmicclaw"cdefinitioncforcthecspeedcprofilecincturbulentcopencchannelcstreamcdependscon
cPrandtl'sc(1926)chypothesiscofcthec"lawcofcthecdivider"candcthec"limitclayer"cidea.cTheclimitclayerci
scacdaintyclocalecofcliquidcclosectocacstrongcsurfacec(bedcorcdivider)cwherectheclimitcresistancecand
cthecgooeyccommunicationscinfluencecthecsmoothcmovementcandctherefore,cthecspeed 
propriation.cInctheccompletelyccreatedcstreamclocale,cthisclayercincorporatesctwocprimarycsublayers.N
earcthecstrongclimit,cacthickcsublayerc(laminarclayer)cshapescwherecthecgooeycpowerciscprevalent.cC
onversely,cassistcfarcfromctheclimit,cthecturbulentcshearcstressescassumecacnoteworthycpartcincthecim
perfectionclayerc(turbulentclayer).Thec"lawcofcthecdivider"cexpressescthatcthecincthecstreamcinsightful
cbearing,cthecnormalcliquidcspeedcinctheclimitclayercchangesclogarithmicallycwithcseparationcfromcth
ecdividercsurface.c 
 
1.4cENERGYcANDcENERGYcLOSScINcNON-PRISMATICcCOMPOUNDcCHANNEL:c 
 
Disseminationcofcvitalitycincaccompoundcchannelciscancimperativecperspective.cSocitcshouldcbectend
edctoclegitimately.cItciscseencthat,cthecwaterwaycbycandclargecdisplaycactwocphasecgeometryc(morec
profoundcprinciplecchannelcandcshallowcfloodplainccalledccompoundcarea)chavingceithercprismaticcor
cnon-
prismaticc(geometrycchangesclongitudinally).cBecausecofcstreamcconnectioncbetweencthecfundamental
cchannelcandcsurgecplaincthecstreamcincaccompoundcareacdevourscmorecvitalitycthancacchannelcwith
cbasiccsegmentcconveyingcthecsamecstreamcandchavingcthecsamecsortcofcchannelcsurface.cAgaincinc
focalizingcchannelcsomecmorecparameterscarecimpacted,cforcexample,cwidthcconstrictions.cBecauseco
fcthecquicklycdevelopingcpopulace,candctocthecresultingcinterestcforcsustenancecandcconvenience,cmo
reclandcclosectocstreamcterritorieschascbeencutilizedcforchorticulturecandcsettlementcmakingcthecchan
nelccrosscsegmentcuniting.cAcdespicablecestimationcofcsurges,cwillcpromptcancexpansioncincthecdeat
hctoll,candcproperties.cThecdisplayingcofcsuchcstreamsciscofcessentialcsignificancecwhenctryingctocdis
tinguishcoverwhelmedcregionscandcforcsurgechazardcadministrationcexaminescandcsocforth.c 
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Againcroutinecmethodologiescwhichcdependconcexactcstrategiescneedcincgivingchighcprecisionctocthe
cexpectationcofcthecvitalitycmisfortunes.cThatciscthecreasoncanothercandcprecisecmethodscarecexcepti
onallycrequested.cThiscstudycacquaintscanceffectivecmethodologycwithcassessmentcthecvitalitycmisfort
unescwithcthecassistancecofccounterfeitcneuralcsystemcwhichciscacpromisingccomputationalcdevicecin
cstructuralcbuilding.c 
 
1.5cBOUNDARYcSHEARcSTRESScINcNON-PRISMATICcCOMPOUNDcCHANNEL:c 
 
Exactcestimationcofclimitcshearcpowercappropriationcisckeyctocmanagecdifferentcwatercdrivencissues,
cforcexample,cchannelcplan,cchannelcrelocationcandcconnectioncmisfortunes.cBedcshearcstrengthscarec
helpfulcforcthecinvestigationcofcbedcburdencexchangecwherecascdividercshearcpowerscshowscacgenera
lcperspectivecofcchannelcmovementcdesign.cthecinvestigationcofcnonprismaticccompoundcchannelscun
dercvariouscgeometriccandcwatercpoweredcconditioncarecimportantctoccomprehendconecofcthecstream
cproperties,cforcexample,cconveyancecofclimitcshearcwhichciscacsuperiorcpointercofcauxiliarycstreams
cthancspeed,concvariouscparametersclikecviewpointcproportion,csinuosity,cproportioncofcleastcspancof
cebbcandcflowctocwidthcandcpressurecdrivencparameter,cforcexample,crelativecprofundity.cWithcthecr
easoncforcacquiringcshearcstresscappropriationcatcthecdividerscandconcthecbedcofccompoundcnon-
prismaticcchannel,cexploratorycinformationcgatheredcfromcresearchccentercundercvariouscreleasecandc
relativecprofunditiesckeepingcupcthecgeometry,cinclinecandcsinuositycofcthecchannelcsteady,carecdisse
ctedcandcstoodcupcto.cPrestontubecprocedureciscutilizedctocgathercspeedcheadscatcdifferentcinterimsca
longcthecwettedcedgecandcinsidecthecstreamcthatcfigurescshearcstresscvaluescutilizingcalignmentcbend
scproposedcbycPatelc(1965).c 
Atcthecpointcwhencwatercstreamscincacdivertcthecpowerccreatedcincthecstreamccourseciscopposedcbycres
ponsecfromcchannelcquaintclittlecinncdividers.cThiscresistivecpowerciscshowedcasclimitcshearcpower.cGen
erallycexpressed,ctractivecpower,corclimitcshearcanxiety,ciscthectangentialcsegmentcofcthechydrodynamicc
strengthscactingcalongcthecchannelcbed.cCirculationcofclimitcshearcpowercalongcthecwettedcbordercspecifi
callycinfluencescthecstreamcstructurecincancopencchannel.cLearningconclimitcshearcstresscdispersionciscim
portantctoccharacterizecspeedcprofilecandcliquidcfield.cAdditionallyccalculationcofcbedcstructurecresistance
,csiltctransport,csidecdividercrevision,ccavitations,cchannelcrelocation,cmovementcestimation,candcscatterin
gcarecamongcthecpressurecdrivencissuescwhichccancbecsettledcbycbearingcthecpossibilitycofclimitcshearcst
resscdispersion.cDifferentccomponentscthatcinfluencecthecappropriationcofcshearcanxietycincstraightcnon-
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primaticccompoundcchannelcarecstatecofctheccross-
segment,cnumbercandcstructurecofcauxiliarycstreamccells,cprofunditycofcstream,cresiduecfixationcandcthec
horizontalclongitudinalcconveyancecofcdividercharshness.cAmidcsurgecwhencwaterwayscarecatchighcstage,
cthecstreamcfromcthecfundamentalcchannelcspillscandcspreadsctoctheccontiguouscfloodplain.cThecdecrease
dcwatercdrivencrangecandchighercharshnesscofcfloodplaincresultcinclowercspeedscincfloodplaincwhenccont
rastedcwithcthecprinciplecchannel.c 
 
Thecassociationcbetweencthecspeediercmovingcliquidcincfundamentalcdivertcandcslowercliquidcincfloo
dplaincresultcincacbankcofcvorticescascappearedcbycKnightcandcHamedc(1984),calludedctocasc"turbul
encecmarvel".cThuscthereciscachorizontalcexchangecofcforcecthatcoutcomescincacclearcshearcstresscat
cthecinterfacecofcfundamentalcchannelcandcfloodplaincwhichcaltogetherccontortcstreamcandclimitcshea
rcstresscdesigns.cTheccomplicatedcsystemcofcforcecmovecincacstraightctwocphasecdivertciscshowncinc
Fig.1.2. 
 
ccc 
Fig.1.3c3Dcflowcstructurescincopencchannelc 
1.6cOBJECTIVEcOFcPRESENTcRESEARCHcWORK:c 
 
Thecgeneralcpointcofcthiscexplorationcisctocenhancecthecfloodplaincpowercthroughcpressurecinccompo
undcchannelscwithcnon-
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prismaticcfloodplains.cIncthiscexplorationcancendeavorcwillcbecmadectoccontemplatecthecforecastcofc
Depthcnormalcspeed,cthecmeasurecofcvitalitycputcawaycincactestcsegmentcandcthecmeasurecofcvitality
clostcallcthroughcthecareascofcacnonprismaticccompoundcchannelcandcthecBoundarycShearcstresscpro
ducedcallcthroughcthecsegmentscofcacnon-
prismaticccompoundcchannelcutilizingcancAdaptivecArtificialcNeuralcNetworkctechnique.c 
ExaminationcwillcbecmadecbetweencthecoldccustomaryctechniquescandcthecnewcandcinformedcAdaptivecs
trategycwithcrespectctocArtificialcNeralcNetworksctocseecwhichcstrategyciscmorecexactcandcprecisecandcg
ivescquickercandcbrightercresults.c 
Thecaccompanyingcparticularcpartscofcstreamcsurgecpowercthroughcpressurecwillcbecexploredcforcnon-
prismaticcstraightccompoundcchannelscwithcoverbankcstream:c 
I.Tocstudyctheccirculationcofcstreamcinsightfulcprofunditycfoundcthecmiddlecvaluecofcspeedcforcacsol
itarycstreamcprofundity,clikewisectocstudycitscvarietycatcvariouscstreamcprofunditiescforcoverbankcstream
cconditions.c 
II. Determinationcofcthecmeasurecofcvitalitycputcawaycallcthroughcthecareascofcacnon-
prismaticccompoundcchannelcfurthermorecthecmeasurecofcvitalityclostcallcthroughcthectrialcsegmentsc
ofcacnon-prismaticccompoundcchannel.c 
III.Toccompletecancexaminationcconcerningctheccirculationcofcnearbycshearcstresscincthecprimaryccha
nnelcandcsurgecplaincofcnon-prismaticccompoundcchannel.c 
IV.Determinationcofclimitcshearcstresscappropriationcalongcthecwettedcbordercincnonprismaticccompo
undcchannels.c 
V.Tocconductctestcandcdissectcexploratorycinformationcforcthecexaminationcofclongitudinalcdividerca
ndcbedcshearcstresscforcvariouscstreamcprofunditiescforccompoundcnon-prismaticcopencchannels.c 
VI.TocdevisecacversatilectechniquecparticularlycArtificialcNerualcNetworkcstrategyctocanticipate,cacce
ptcandcanalyzecthecconsequencescofcthecstudycsubjectscwithcthecoldctraditionalcstrategies.c 
VII.Comparisoncofcthecoutcomescacquiredcwithcthectraditionalcstrategiescandcinvestigationcofcthecexa
ctnesscandcprecisioncofcthecgeneralcexplorationcwork.c 
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1.7cORGANIZATIONcOFcTHESIS:c 
Incthisctheorycancendeavorchascbeencmadectocforeseecstreamcparameterscofcacnonprismaticccompoundcc
hannelcutilizingcacversatilecframeworkcparticularlycthecArtificialcNeuralcNetwork.cAncexpectationcofcDe
pthcnormalcspeed,cEnergycputcawaycandclostcallcthroughcthectrialcchannelscandcthecBoundarycShearcStr
esscmadecallcthroughcthectrialcsegmentscofcthecchannelchascbeencdonecutilizingcthecANNcstrategy.cAcco
rrelationchascbeencdonecbetweencthecgenuinecresultscacquiredcandcthecanticipatedcresultscgotcandcthecpr
ecisioncofcthecANNcmethodchascbeencaffirmed.cIncthiscpostulationcthecassociationciscascunderneath 
ChapterconeciscaboutcIntroductions.cAscacmattercofcfirstcimportancecthecArtificialcNeuralcNetworkch
ascbeencpresentedcandcthecadvancescandcthecsignificancechascbeenctalkedcabout.cAcslightccomprehen
sionconcwhatcreallycthecDepthcnormalcspeed,cEnergycmisfortunecandcBoundarycshearcstresscstudycsi
gnificanceciscandchowctheycaffectcthecmarvels.cIncthiscpartcthecObjectivecofcthecentirecexaminationc
studycandcthecpresentcproposalchascadditionallycbeencsaid.c 
ChapterctwociscaboutcthecLiteraturecauditcandcthecpastcstudiescthatchavecbeencperformedconcthecArtifici
alcNeuralcNetworks.cThinkscaboutcledconcnonprismaticccompoundcchannelscandcthecendeavorsctocdiscov
ercthecspeedcdisseminations,cEnergycandcvitalitycmisfortunecconcentratesconcandcthecBoundarycshearcstr
esscconsiderschavecbeencexaminedcwithcthecnamecofcthecanalystscandcthecyearcofcstudycfulfillmentchasc
beencspecifiedcquicklycandcsequentially.c 
ChaptercthreecexaminescthecExperimentationcandcMethodologycofcthecmomentumcresearchcworkcwithcth
ecitemizedcdepictioncofcthecexperimentationcprocedurecandcthecstructurecofcthecexaminationcchannelcand
callctheccontraptioncandcsuppliescutilizedcallcthroughcthecexplorationcwork.cEstimationscofcthecprofundit
ycnormalcspeed,cthecwellspringcofcinformationcdetermination,cchoicecofcpressurecdrivencgeometrycandcs
urfacecparameterschavecbeencsaid.cThecexaminationcofcvitalitycmisfortunecandcaffectingcparameterschave
cbeenctalkedcaboutcandcwhichcelementscarecthoughtcaboutcincthecchoicecofcwatercdrivencparameterscfor
cthecstudycarecspecified.cThecestimationscofcBoundarycshearcstresschavecadditionallycbeenctalkedcaboutc
incthiscsection.cThecestimationcofcthecbedcinclinecofcthecchannelcisclikewisecofcthecworriescincthiscpart.
c 
ChaptercfourciscaboutcthecExperimentalcResultscthatchavecbeencfoundcsubsequentctocperformingcthecexp
erimentationscandcinvestigation.cAllcthecchartscofcthecconnectionscandctheclingeringcinvestigationcarecap
pearedcincthecsectioncincitscindividualcstudycbits.cThecfactualcaftereffectscofcthecblundercestimationscare
cavailablectocdemonstratecthecprecisioncofcthecpresentcexplorationcworkc.Chaptercfivecacgatheringcofcthe
cconclusionscfoundcfromcthecconsequencescofcthecflowcresearchcwork. 
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Chapter 2 
LITERATURE REVIEW 
 
2.1c OVERVIEWc 
A try has been made in this part to join distinctive parts of past investigation in water driven planning 
concerning the behavior of streams and channels in the midst of overbank stream. Until the mid Sixties, little 
was known of the psyche boggling stream outlines which exist between a channel and its surge fields, yet late 
upgrades have incited a clearer appreciation of the water fueled segments required, in any occasion at the 
level of model studies. A vital step in getting a better appreciation of conduit systems is than study its rate 
dispersal with most great precision. The stream gauge of conduit streams is basic information for floodcontrol 
channel plot, channel alteration and recovery endeavors and it impacts the vehicle of defilements and deposit.  
There are confined studies open in composing concerning the stream in non-colorful compound channel and 
the parameters affecting the stream especially the Depth typical pace, the Energy Loss all through the channel 
and the Boundary shear stress made.  
Studies are required to be driven on these edges as these are the outright aggregate of the water characteristics 
in a non-vivid compound channel and are particularly key for water engineers.  
The written work review contains a broad gathering of examination on the subjects of Depth ordinary pace, 
Energy and Energy Loss, Boundary Shear stress and dominatingly on the past investigation works that have 
used Artificial neural framework as their key and flexible technique for examination and desires finished in 
open channel streams. This study hopes to display a segment of the picked gigantic duty to the examination of 
the said viewpoints from before times to the most recent ones open.  
SARAT KUMAR DAS, PRABIR KUMAR BASUDHAR (2008) This paper demonstrates a neural 
framework model to envision the staying grinding point considering earth part and Atterberg's cutoff focuses. 
Highlight is determined to theconstruction of neural illustration outline, in light of the weights of the made 
neural framework model, to find quick or in reverse effect of soil properties on the remaining shear point. An 
estimate model condition is set up with the weights of the neural framework as the model parameters.A. 
BILGIL, H. ALTUN (2008) Investigated the stream resistance in smooth open channels using Simulated 
Neural Networks. The assessed estimations of rubbing coefficient is used as a piece of Manning's Equation to 
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envision the open redirect streams in order to do a connection between's the proposed neural frameworks 
based philosophy and the standard ones.  
 
CHAPTER 3 
EXPERIMENTATION AND METHODOLOGYcc 
 
3.1c OVERVIEWc 
Typicallyctrialcworkcoughtctocbecdirectedconcregularcstreamscforcnonprismaticccompoundcchannels,cbutc
sincecofcthectediouscprocedurecandcthecwaycthatccommoncstreamscarechardctochavecentryctocincourclate
clocationalccondition,cwechaveclimitedcourcworkctocjustclabcworkcandclabcdisplayingcforcthecnonprismat
icccompoundcdivertcincwhichcwechavecperformedcourctestscandchavecrecordedcthecreadingscforcthecinve
stigationcofcvariouscstreamcparameters,csocallcourcexaminationcworkchascbeencconfinedctocresearchcfacil
itycdemonstratingcandcthecmanufacturedcchannelcworkedcinsidectheclabcshowingcthecgenuinecpartcofcnon
-prismaticccompoundcchannels.c 
TestschavecbeencdirectedconcthecnonprismaticccompoundcdivertcsituatedcincthecHydraulicscresearchcfacili
tycofcNationalcInstitutecofcRourkelacforcexaminationcandcinvestigationcofcvariouscparameterscimpactingc
streamcincnonprismaticccompoundcchannelcparticularlycDepthcnormalcspeed,cEnergycputcawaycandcEner
gyclostcallcthroughcthectestcareascofcthecchannelclastlycthecBoundarycShearcStressccreatedcinceachctestcs
egmentcofcthecchannelcmulledcover.c 
OthercthancthecwaycthatcNationalcInstitutecofcTechnologycRourkelachadcconstrainedcassetscandcrestricted
cexploratorycoffices,cstillcthecstudycwascdonecveryctastefulcandcwascfinishedcwithcthecdirectioncofcexper
iencedcandcdedicatedceducatorscofcwatercassetscparticularlycDr.cK.cK.cKhatuacandcothercperseveringcstaf
fcofcWatercResourcescspecializationc 
 
3.2cDESIGNcANDcCONSTRUCTIONcOFcCHANNELc 
 
Testschavecbeencdirectedcinctwocarrangementscofcnonprismaticccompoundcchannelscwithcshiftingccrossca
reacworkedcinsidecacsolidcflumecmeasuringc15mclongc×.90mcwidthc×c0.55mcprofunditycandcflumecwith
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cperpexsheetcofcsamecmeasurements.cThecwidthcproportioncofcthecchannelciscα=1.8candcthecviewpointcp
roportionciscσ=5cwherecwidthcproportionciscthecproportioncbetweencwidthcofcfloodplainctocwidthcofcprin
ciplecchannelcandcperspectivecproportionciscthecproportioncbetweencwidthcofcchannelctocprofunditycofcst
ream.cThecjoiningcpointcofcthecchannelscarectakencasc12.38°candc50c(cNaikc2014c).Convergingclengthco
fcthecchannelciscobservedctocbec 
 
0.84mcandc2.28m.Wechadcadditionallycassembledcinformationcfromctheccompoundcchannelscwithcnon-
prismaticcfloodplainscmeetingcfromc400mmctoc0mmcalongc2mcandc6mclengths,candcnarrowingcfromc40
0mmctoc200mmcalongcac6mclengthc(Rezaic2006)c(comparingcmeetingcedgescofc8=11.31,c8=3.81,candc8
=1.91cdegreescseparately), 
 
 
c 
c 
c 
c 
c 
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Fig.3.1cPlancviewcofccompoundcchannelscwithcnon-
prismaticcfloodplains;c(a)cconvergingcfromc400ctoc0mmcalongcac2mclengthc(ONPC2-
0);c(b)cnarrowingcfromc400mmctoc0cmmcalongcac6mclengthc(ONPC6-
0)cand;cc)convergingcfromc400mmctoc200mmcalongcac6mclengthc(ONPC6-200)c 
c 
WatercwascsuppliedcthroughcacCentrifugalcpumpsc(ac15chp)creleasingcintocacRCCcoverheadctank.cIncthe
cdownstreamcendctherecfalsehoodscacmeasuringctankctookcaftercbycacsumpcwhichcencouragecthecwaterct
octhecoverheadctankcthroughcpumping.cThisccoursescofcactioncfinishescthecdistributioncarrangementcofcw
atercforcthectrialcchannels.c(Fig.2a,)cdemonstratescthecoutlinecofcmeasurementscofcchannelcwithctestcarea
crespectively.2c(b)cdemonstratescthecruncofcthecmillcmatrixcdemonstratingctheccoursecofcactioncofcspeed
cestimationcfocusescalongcflatcandcverticalcheadingcatcthectestcsegment.cWatercwascsuppliedctocthecflum
ecfromcancundergroundcsumpcbycmeanscofcancoverheadctankcbycradiatingcpumpc(15chp)candcrecycledct
octhecsumpcincthecwakecofccoursingcthroughctheccompoundcchannelcandcacdownstreamcvolumetricctank
cfittedcwithcconclusioncvalvescforcadjustmentcreason.cWatercenteredcthecchannelcringercmouthcsegmentc
bycmeanscofcancupstreamcrectangularcscorecparticularlycworkedctocquantifycreleasecincthecresearchccente
rcchannel.cAccustomizablecverticalcentrywaycalongsidecstreamcstraightenerscwascgivencincupstreamcsegm
entcadequatelycincfrontcofcrectangularcscorectocdecreasecturbulencecandcspeedcofcmethodologycincthecstr
eamcclosectocthecindentcarea.cAtcthecdownstreamcendcanothercmovablecrearcendcwascgivenctoccontrolct
hecstreamcprofunditycandckeepcupcacuniformcstreamcincthecchannel.cAcmobilecscaffoldcwascgivencoverc
thecflumectocbothctraversecsavvycandcstreamcinsightfulcdevelopmentscovercthecchannelcterritorycsocthatc
everycareaconcthecarrangementcofccompoundcmeetingcchannelccouldcbecgottenctocforctakingcestimations. 
Fig.3.2cTopcviewscofcthecexperimentalcchannelclocatedcincthechydraulicsclaboratorycofcNITcRo
urkelac 
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Tablec3.1cHydrauliccparameterscforcthecexperimentalcchannelcdatacsetccollectedcfromcliteratur
ec&cexperimentsc 
Verifiedct
estcchann
elc 
Typesc
ofcchan
nelc 
Anglecofcco
nvergent/Di
ver 
gentc 
Longit
udcina
lc 
slop
eccc 
(S)c 
Crosscsecti
onalcgeome
tryc 
Tota
lc 
cha
nne 
lcwi
dthc 
(B)
cin
cm
c 
Maincc
hannelc 
widthc
(b)cinc
mc 
Maincc
hannelc 
depthc(
h)cinc
mc 
Maincchannel
csidecslopecc(
csc)c 
Widt
hcrati
oc 
B/bc 
( )c 
1c 2c 3c 4c 5c 7c 8c 9c 10c 11c 
Rezai(200
6)c 
Converge
ntc(CV
2)c 
(Ɵ=11.31°,2
mc)c 0.002c 
Rectangular
c 1.2c 0.398c 0.05c 0c 3c 
Rezai(20
06))c 
Converge
ntc(CV
6)c 
(Ɵ=3.81°,6m
c)c 0.002c 
Rectangular
c 1.2c 0.398c 0.05c 0c 3c 
Rezai(200
6)c 
Converge
ntc(CV
6)c 
(Ɵ=1.91°,6m
)c 0.002c 
Rectangular
c 1.2c 0.398c 0.05c 0c 3c 
N.I.T.Rkl
cdatac 
Converge
ntc 
(Ɵ=5°,2.28m
)c 
0.0011
c 
Rectangular
c 0.9c 0.5c 0.1c 0c 1.8c 
N.I.T.Rkl
cdatac 
Converge
ntc 
(Ɵ=12.38°,
0.84cmc 
0.0017
c 
Rectangular
c 0.9c 0.5c 0.1c 0c 1.8c 
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3.3c APPARATUScandcEQUIPMENTScUSED:c 
Watercsurfacecestimationscwerecmeasuredcspecificallycwithcpointcgagecsituatedconcancinstrumentccarriag
e,cwhichccouldcbecmovedcalongcthecflume.cAcverticalcmanometercwascutilizedctocquantifycthecstaticcand
celementcweight.cPrestonctubecwascusedcforcthecestimationcofcpointcspeedcinceveryclastcrecordingcmulle
dcovercwhichcperformedcverycacceptablecforcthecebbcandcflowcresearchcwork. 
 
 
Fig.3.3cSeriescofcManometersc c Fig.3.4cTaillcGatec 
c 
c 
c 
ccc 
cc 
 
Fig.3.5cNoncprismaticcsectioncofcthecchannelc Fig.3.6cArrangementscofcthecchannel 
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3.4cEXPERIMENTALcPROCEDUREc 
 
Thecestimationscwerecmadeceachc5mmcandc10mmcincfocalizingcflumecofc.840cmcandc2.28mclength.cPoi
ntcspeedscwerecmeasuredcalongcverticalscspreadcovercthecfundamentalcchannelcandcsurgecplaincincorderc
toccovercthecwidthcofcwholeccrosscsegment.cAdditionallycatcacno.cofcflatclayerscinceverycvertical,cpointc
speedscwerecmeasured.cEstimationscwerecalongctheseclinesctakencfromcmidpurposecofcprinciplecchannelc
toconecsidecedgecofcfloodplain.cThecsidelongcseparatingcofcnetworkcfocusescovercwhichcestimationscwer
ectakencwasckeptc5cmcinsidecthecfundamentalcchannelcandcthecsurgecplain.cSpeedcestimationscwerectake
ncbycPitotcstaticctubec(outsidecdistancecacrossc4.77mm)candctwocpiezometerscfittedcinsidecacstraightforw
ardcfibercsquarecalteredctocacwoodencboardcandchungcverticallycatcthecedgecofcflumecthecclosurescofcw
hichcwerecinterestedcincenvironmentctowardconecsidecandcassociatedcwithcaggregatecweightcopeningcand
cstaticcgapcofcPitotctubecbyclongcstraightforwardcPVCctubescatcdifferentcfinishes.cBeforectakingcthecread
ingscthecPitotctubecalongsidectheclongctubescmeasuringcaroundc5mcwerectocbeclegitimatelycinundatedcin
cwatercandcalertcwascpracticedcforccompletecremovalcofcanycaircbubblecpresentcinsidecthecPitotctubecorc
thecPVCctube.cIndeed,cevencthecnearnesscofcaclittlecaircrisecinsidecthecstaticcappendagecorcaggregatecwe
ightcappendageccouldcgivecincorrectcreadingscincpiezometerscutilizedcforcrecordingcthecweight.cThecedge
cofcappendagecofcPitotctubecwithclongitudinalccoursecofcthecchannelcwascnotedcbycroundaboutcscalecand
cpointercplancconnectedctocthecstreamcheadingcmeter.cPitotctubecwascphysicallycturnedcconcerningcthecst
andardccoursectillcitcrecordedcthecmostcextremecredirectioncofcthecmanometercperusing.cAcstreamcheadin
gcdiscoverercwascutilizedctocgetctheccoursecofcmostcextremecspeedcascforctheclongitudinalcstreamcbearin
g.cRelentlesscuniformcreleasecwasckeptcupctheckeepcrunningcofcthectrialcandcacfewcrunscwerecledcforco
verbankcstreamcwithcrelativecprofunditycshiftingcbetweenc0.15-0.51. 
 
 
c 
Fig.3.7cTypicalcgridcshowingcthecarrangementcofcvelocitycmeasurementcpointscalongchorizontal
candcverticalcdirectioncatcthectestcsection.c 
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c 
c 
c 
 
c 
Fig.3.8cLongitudinalc&cCrosscsectionalcdimensioncofctheccompoundcchannelcofcnon-
prismaticcsectionc(allcdimensionscarecinccm).c 
c 
3.4.1ccMEASUREMENTcOFcDEPTHcAVERAGEcVELOCITYc 
c3.4.1cMEASUREMENTcOFcDEPTHcAVERAGEcVELOCITYc 
 
IncthecpresentcworkcspeedcreadingscarectakencutilizingcPitotctubes.cThesecarecsetctowardcstreamcand
cafterwardcpermittedctocturncalongcacplanecparallelctocthecinformalclodgingcacmoderatelycgreatestche
adccontrastcshowedcupcincmanometerscappendedctocthecparticularcPitotctubes.cThecdeviationcedgecbe
tweencthecreferencecpivotcandcthecaggregatecspeedcvectorciscthoughtctocbecsure,cwhencthecspeedcvec
torcisccoordinatedcfarcfromcthecexternalcbank.cThecaggregatecheadchcperusingcbycthecPitotctubecatct
hecpredefinedcpurposescofcthecstreamcmatrixcincthecchannelciscutilizedctocquantifycthecgreatnesscofc
pointcspeedcvectorcascUc=c(2gh)1/2,cwherecgciscthecincreasingcspeedcbecausecofcgravity.cDeterminin
gcUcintocthectangentialcandcspiralcheadings,cthecneighborhoodcspeedcpartsciscacquired.cHerecthectub
eccoefficientcisctakencascunitcandcthecblundercbecausecofcturbulencecconsideredcinsignificantcwhilec
measuringcspeed.cPointcspeedscwerecmeasuredcalongcverticalscspreadcovercthecfundamentalcchannelc
andcsurgecplaincincorderctoccovercthecwidthcofcwholeccrosscarea.cAdditionallycatcacno.cofclevelclaye
rscinceverycvertical,cpointcspeedscwerectaken.cEspeciallycthecpointcspeedscatcacprofunditycofc0.4Hc(
wherecHciscthecprofunditycofcstreamcatcthatcparallelcareacovercthecchannel)cfromcdivertcbedcincprim
arycchannelcdistrictcandc0.4(Hh)concfloodplainsc(hciscprofunditycofcfundamentalcchannel)cwerecmeas
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uredcallcthroughcthechorizontalcsegmentcofctheccompoundccrosscsegmentctoctentativelycdecidecthecpr
ofunditycfoundcthecmiddlecvaluecofcspeedcdispersioncunderceverycreleaseccondition.cEstimationscwer
ecsubsequentlyctakencfromcleftcedgecpurposecofcsurgecplainctocthecrightcedgecofcfloodplaincincludin
gcthecprinciplecchannelcbedc 
 
3.4.2cSOURCEcOFcDATAcANDcSELECTIONcOFcHYDRAULICcPARAMETERSc 
 
Alongsidecthecincacmattercofcsecondsccompletedctestcinformationcset,cacbroadcwritingcidentifiedcwith
cinvestigationcofcfocalizingccompoundcchannelscarecadditionallyclookedcinto.cThecstandardcinformati
oncsetcwerecgatheredcfromcacfewcarecsetcupcincTablec1c 
 
3.4.2.1cSelectioncOfcHydraulic,cGeometriccAndcSurfacecParametersc 
 
Streamcpowercthroughcpressurecandcenergyctradecincjoiningccompoundcchannelscarecaltogethercimpa
ctedcbycbothcgeometricalcandcwatercdrivencvariables,ctheccalculationcturncoutctocbecmorecunpredicta
blecwhencthecfloodplaincwidthccontractedcandcgetctocbeczero.cThecstreamccomponentscincchargecofct
hecestimationcofclimitcshearcanxietycandcprofunditycnormalcspeedcarecUnitingcedgecmeantcascθ.cii.c
RelativecstreamcprofunditycindicatedcascDr.ciii.cWidthcproportionc(α)ci.ec.proportioncofcwidthcofcfloo
dplainctocwidthcofcprinciplecchannel.civ.cAnglecproportionc(σ)ci.e.cproportioncofcwidthcofcfundament
alcchannelctocprofunditycofcprimarycchannel.c 
 
 Relativecseparationc(Xr)cthecseparationcofcthecpointcspeedcincthecwidthcshrewdcofctheccrosscarea/
absolutecwidthcofctheccrosscsegmentcmulledcover.c 
 
 Relativecprofundityc(Yr)cthecseparationcofcpointcspeedcprofunditycsavvycofctheccrosscsegment/co
mpletecprofunditycofctheccrosscareacconsidered.c 
 
 Relativecseparationc(Zr)ci.ecofcpointcspeedcinctheclengthcinsightfulccoursecofcthecchannel)/allcout
clengthcofcthecnonprismaticcchannel.cAbsolutecfivecstreamcvariablescwerecpickedcascinformationcpara
meterscandcvitalitycascyieldcparameterc.c 
 
3.4.3cANALYSIScOFcENERGYcLOSSEScANDcINFLUENCINGcPARAMETERSc 
 
Thecimperviousnessctocstreamcofcacchannelccancbecaltogethercexpandedcbycthecnearnesscofcconstricti
onscofcfloodplain.cDifferentcstrategiescexistscforcbookkeepingcthecextracresistancecwhichcarecforcthec
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mostcpartcforcstraightforwardcdirectscorcwindingcdivertscinctermcofcgeometriccandcstreamcvariables.c
Itchascbeencaffirmedcthatcoverlookingcconstrictioncmisfortunescbecausecofcjoiningcfloodplainccancpre
sentchugecblundercincchannelcmovementcestimation. 
c 
Fig.3.9cSketchcofcEnergycprofilecofcdifferentcsectionc 
c 
Considercacchannelcreachcfromcsectionc1ctocsectionc2cascshowncincFigure1.cThectotalcenergycheadcl
ossccancbeccalculatedcfromcthecequationcofcconservationcofcenergycbetweencsectionsc1-2.c 
E
ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
 c (11)c 
E cc c c c c c c c c (12)c 
Duectocconservationcofcenergycwecknowcthatcc 
E1c=cE2c 
c c
ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc c(13)c 
Wherecz1&z2carecthecbottomcelevationcabovecacgivencdatumcatcsectionc1candc2crespectivel
y.cy1ciscthecflowcdepthcatcsectionc1.cy2ciscthecflowcdepthcatcsectionc2.cv1andcv2carecthecme
ancvelocitiescatcsectionc1c2crespectively.ch1cisctheclocalcenergyclosscduectocchannelccontract
ion.cα1andcα2carecthecvelocitycheadccorrectioncfactorcatcsectionc1candc2crespectively.c 
Similarlycthecvaluecofch2,h3,h4,h5careccalculatedcforcthecsectionc2-3,3-4,4-5crespectively.c 
Theclocalcenergyclosscduectocthecconvergencecbetweencsectionc1candc2ccancbecexpressedcasc 
ccch1c=cE1c-ccE2c c c c c c c c c c (14)c 
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SimilarlyclocalcenergyclossccoefficientscofcdifferentcanglescofcRezaicareccalculatedc.c 
c 
c 
3.4.3.1cSELECTIONcOFcHYDRAULICcPARAMETERScFORcENERGYcLOSSc 
 
Streamcwatercpowercandcenergyctradecincjoiningccompoundcchannelscarecessentiallycimpactedcbycbothcg
eometricalcandcpressurecdrivencvariablesc,ctheccalculationcturncoutctocbecmorecunpredictablecwhencthecfl
oodplaincwidthccontractedcandcgetctocbeczero.cThecstreamcelementcincchargecofcthecestimationcofcvitalit
ycmisfortunescarec 
i.cMeetingcpointcsignifiedcascθcii.cWidthcratio(α)i.e.ratiocofcwidthcofcfloodplainctocwidthcofcprimaryccha
nnelc 
iii. Aspectcratio(σ)i.e.ratiocofcwidthcofcprimarycchannelctocprofunditycofcfundamentalcchannelc 
iv. DepthcproportioncDr=(H-h)/H.cH(heightcofcwatercatcacspecificcsegment),c 
h(heightcofcwatercincprimarycchannel)c 
v.
 Relativecseparationc(zr)i.ecpositioncofcpointcspeedcinctheclengthcsavvyccoursecofcthecchannel)/abs
oluteclengthcofcthecnonprismaticcchannel.cSubsequentlycincthiscstudycthesecfivecstreamcvariablescarecpic
kedcascinfocparameterscandcvitalitycascyieldcparameter.c 
 
3.4.4cSHEARcSTRESScMEASUREMENTSc 
 
Shearcponderscincopencchannelcstreamchascnumerouscramifications,cforcexample,cbedcloadctransport,ccha
nnelcrelocation,cforcecexchangecandcsocon.cBedcshearcstrengthscarechelpfulcforcthecinvestigationcofcbedc
burdencexchangecwherecascdividercshearcpowerscintroducescacgeneralcperspectivecofcchannelcrelocationc
design.cTherecarecacfewctechniquescusedctocassesscquaintclittlecinncshearcstresscincancopencchannel.cThe
cPrestontubectechniqueciscancaberrantcappraisalcforcshearcstresscestimationscandciscgenerallycutilizedcforc
trialcchannelcwhichciscportrayedcunderneath.cIncthecaccompanyingcarea,cresultscincregardsctocthecappropr
iationcofclimitcshearcstresscalongsidecthecformscofcneighborhoodcshearcanxietyciscappearedcandctalkedca
bout.cAdditionallycthecmeanclimitcshearcstresscresultscarectalkedcaboutcincpointscofcinterest.c 
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3.4.4.1cMethodscforcestimationcofcBoundarycshearcstressc 
 
UtilizingcPreston'scmethodc(1954)ctogethercwithcadjustmentcbendscofcPatel'sc(1965)cneighborhoodclimitcs
hearcstresscestimationscwerecmadecaroundcwettedcedgecofcthecpresentcjoiningcchannel.cPrestoncbuiltcupc
acstraightforwardcshearcstresscestimationcmethodcforcsmoothclimitscincaccompletelyccreatedcturbulentcstr
eamcutilizingcacPitotctube.cInclightcofctheclawcofcthecdividercsuppositionc(BradshawcandcHuang,c1995),c
i.e.cthecspeedcdisseminationcclosectocthecdividerccancbecexactlycidentifiedcwithcthecdifferentialcweightcb
etweencthecdynamiccandcstaticcweights,cPrestoncdisplayedcacnondimensionalcrelationshipcbetweencthecdif
ferentialcweights,c candctheclimitcshearcstress, 
cccccccccccccccccccccccccccccccccccc  
Where,cdciscthecoutsidecdiametercofcthectube,cρciscthecdensitycofcthecflow,cνcisctheckinematiccvisc
ositycofcthecfluidcandcFciscancempiricalcfunction.cFollowingcthiscwork,cPatelc(1965)cpresentedcdefi
nitiveccalibrationccurvescforcthecPrestonctubecdefinedcinctermscofctwocnon-
dimensionalcparameterscwhichcarecusedctocconvertcpressurecreadingsctocboundarycshearcstress:c 
c 
ccccccccccccccccccc(16)c cccccccc c c(17)c 
c 
Theccalibrationcofcx*andcy*cforcdifferentcregionscofcthecvelocitycdistributionc(i.e.cviscouscsubc 
layer,cbufferclayercandclogarithmicclayer)ciscexpressedcbycthreecdifferentcformulaec 
c 
 cc c c c c c              forc c cc                   (18)c 
ccc forc c c (19)c
cc c c c forc cc (20)c 
c 
c 
Incthecpresentccase,callcshearcstresscmeasurementscarectakencatcallcthecfivecsectionscofcthecconvergin
gcangles.cThecpressurecreadingscwerectakencusingcPitotctube.cThesecarecplacedcatcthecpredefinedcpoi
ntscofcthecflow-
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gridcincthecchannel,cfacingcthecflow.cThecmanometerscattachedctocthecrespectivecPitotctubescarecuse
dctocmeasurecheadcdifference.cThecdifferentialcpressurecwascthenccalculatedcfromcthecreadingsconcth
ecverticalcmanometer:c 
 c c c c 𝑃𝑐 = ρgh c c c c c (21)c 
Wherechciscthecdifferencecbetweencthectwocreadingscfromcthecdynamiccandcstatic,cgciscthecaccelerat
ioncduectocgravitycandcρciscthecdensitycofcwater.cHerecthectubeccoefficientcisctakencascunitcandcthe
cerrorcduectocturbulencecconsideredcnegligiblecwhilecmeasuringcvelocity.c 
3.4.4.2cSelectioncofchydrauliccparameterscforcBoundarycShearcStresscc 
c 
SelectioncofctheccurrectchudrauliccparametercforcthecComputationcofcthecBoundarycShearcStresscgen
eratedcatcthecwallscofcthecnonprismaticcsectionscthroughoutctheccompoundcchannelciscessential.cThec
flowcfactorscresponsiblecforcthecestimationcofcboundarycshearcstresscandcdepthcaveragecvelocitycarec 
i.c Convergingcanglecdenotedcascθcii.c
 Widthcratioc(α)ci.ec.ratiocofcwidthcofcfloodplainctocwidthcofcmaincchannelciii.c
 Aspectcratioc(σ)ci.e.cratiocofcwidthcofcmaincchannelctocdepthcofcmaincchannelciv.c
 Depthcratioc(β)c=c(H-h)/H.c
 wherecH=heightcofcwatercatcacparticularcsectioncand,ch=cheightcofcwatercincmaincchannelc 
v.cRelativecdistancec(Zr)ci.ecofcpointcvelocitycinctheclengthcwisecdirectioncofcthecchannel)/totalclen
gthcofcthecnon-
prismaticcchannel.cTotalcfivecflowcvariablescwerecchosencascinputcparameterscandcenergycasc
outputcparametercc 
 
3.4.5cMEASUREMENTcOFcBEDcSLOPEc 
 
Measuringcthecbedcinclinecofcthecflume,ctherecarecacfewcstrategiescexistscwhichcarecutilizedcbycdowncto
cearthcconditionscandcanalyst'scadvantage.cHerecincourcpresentcstudycwecquantifiedcthecbedcinclinecthrou
ghcwaterclevelcpiezometricctube.cSocascacmattercofcfirstcimportancecwecbroughtcthecwaterclevelcwithcref
erencectocthecbedcofcthecchannelcatcthecupstreamcsidecandcafterwardcdownstreamcsidecofcthecnonprisma
ticcchannelcwhichcisc15mcseparated.cHerectheclevelcisctakencfromcthecbasecofcthecbedcbarringcthecPersp
excsheetcthickness.cIncthecwakecofctakingctheclevelcatcthectwocfocuses,cthecdistinctioncincthecrelatingcle
velcwascmeasured.cThecbedcinclinecofcthecchannelciscfiguredcbycisolatingcthiscwithctheclengthcofcthecch
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annel.cForcmorecprecisioncthiscstrategycwascproceedingcforcthreectimescandcthecnormalcwasctakencascth
ecbedcslantcofc0.0011cforc5ºcmeetingccompoundcchannelcandc0.0017cforc12.38ºcjoiningccompoundcchan
nel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
40  
  
 
CHAPTERc4 
cRESULTSc 
4.1c OVERVIEWc 
Incpartc3cthecexploratorycmethodologychascbeencdepictedcwithcthecdiagramscarecgivencforcthectrialctech
niquecdidconcthecarrangementcofcthectests.cThiscpartcwillcnowcintroducecthecconsequencescofcthesectests
cascfarcascthecDepthcnormalcspeedcdisseminations,cEnergycputcawaycallcthroughcthecexploratorycsegmen
tscandcthecvitalitycmisfortunecbetweencthectrialcareascofcacnonprismaticccompoundcchannecfurthermorect
hecBoundarycShearcstresscproducedcinceverycsegmentcofcthecnonprismaticccomooundcchannel.cTheclabce
stimationscwerectaken,creadingschavecbeencrecordedcforcallcthecsegmentscofcthecnonprismaticccompound
cchannelcseparatelycforcthecgreatercpartcofcthecaforementionedcexaminescconsideredcforcthiscexamination
cwork.cSubsequentctocgettingcthecrecordscandcthecreadingscfromcthectestcwork,cinvestigativecworkcwasc
performedcofcthecinformation.cCustomarycstrategieschavecbeencutilizedcforceverycsinglecviewpoint,ctables
chavecbeencmastermindedcandcgeneralcroutinecprocedureschavecbeencutilizedctocdiscovercthecoutcomes.c 
IncthecwakecofcdiscoveringcthecoutcomescincthecoldccustomaryctechniquescforcDepthcnormalcspeed,cEne
rgycandcEnergycmisfortuneccomputationscandcthecBoundarycShearccirculationcforcthecnonprismaticccomp
oundcchannel,cancAdaptivecstrategychascbeencutilizedcforcsimplicitycofcwork.cFakecNeuralcNetworkchasc
beencutilizedctocdiscovercorctocforeseecthecoutcomescforcthecaforementionedcpartscofcstreamcandcitchasc
beencseencthatclesscmeasurecofctimechascbeenctakencandcprecisecresultschaveclikewisecbeencfoundcincco
ntrastcwithcthatcofcthecoldcordinarycstrategies.cAccorrelationchascadditionallycbeencmadecbetweencthecre
alctrialcinformationcresultscorcincbasiccwordscthecobjectivecqualitiescandcthecanticipatedcqualitiescgotcby
cANNcstrategycandchavecbeenclookedcat.cThecmistakecincfiguringschaveclikewisecbeenclookedcatcandcap
pearedcincthiscexplorationcwork.c 
 
4.2c DEPTHcAVERAGEcVELOCITYcRESULTS:c 
 
Profunditycfoundcthecmiddlecvaluecofcspeedcmeanscthecnormalcspeedcforcacprofundityc"h"ciscexpectedct
ochappencatcactallnesscofc0.4hcfromcthecbedclevel.cDispersioncofcstreamcspeedcinclongitudinalcandcsidel
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ongcbearingcisconecofctheccriticalcperspectivescincopencchannelcstreams.cItcspecificallycidentifiescwithcv
ariouscstreamchighlightsclikecwatercprofilecestimation,cshearcstresscdispersion,coptionalcstream,cchannelc
movementcandchostctocothercstreamcelements.c 
 
Thecprofunditycnormalcspeedcestimationschavecbeenctakencatc5csequentialcsegmentscforcthectwocchannel
scofc5candc13.38cdegreescofcthecnon-
prismaticccompoundcdirectscbuiltcincthecHydraulicsclabcofcthecNationalcInstitutecofcTechnologycRourkel
a.cInformationcfromcthecinvestigationscofcBahramcRezai(2006)cledconcthecnon-
prismaticcspancofcaccompoundcchannelchascadditionallycbeenctakencintoccontemplations.cThecprofundityc
arrivedcatcthecmidpointcofcspeedcdisseminationcinsidectheccrosssegmentcwascmeasuredcatcthreecpositions
cforcthec2mcfocalizingccasec(x=12m,cx=13m,candcx=14m)candcfivecpositionscforcthec6mcnarrowingccase
sc(x=8m,cx=9.5m,cx=llm,cx=12.5m,candcx=14m)cforceverycrelativecprofundity.cIncthiscacplayercincthecst
udy,cthecversatilecsystemcofcArtificialcNeuralcNetworkchascbeencutilizedctocanticipatechecDepthcnormalc
speedcconveyancecalongcthecnon-prismaticcrangecofcaccompoundcchannel.c 
Acsumcofc19648cinformationcfocusescwerecassembledcincludingcthecinfocandctargetcparameterscofcwhich
c17192cinformationcfocusescwerecthecInputcparameterscandc2456cinformationcfocusescwerecthecOutputco
fcthecTargetcfocusescorcvalues.c70%cofcthecinformationcandctargetcvalueschavecbeenctakencascthecTraini
ngcinformationcsetcforcthecpresentcsystemcandcthecremainingc30c%cofcthecinformationcandctargetcparam
eterschascbeenctakencascthecTestingcinformationcsetcforcthecpresentcNetwork,cwhichcimpliescthatc12035c
informationcfocusescfromcthecinformationcparameterschavecbeencdoledcoutcascthecpreparationcinformatio
ncsetcandc5157cinformationcfocuseschavecbeencdoledcoutcascthecpreparationcinformationcsetcforcthecInpu
tcParameters,clikewisec1720cinformationcwerecallotedcascthecpreparationcinformationcsetcforcthecobjectiv
ecqualitiescandcthecstayingc736cinformationcfocusescwerecrelegatedcascthectestingcinformationcsetcforcthe
cobjectivecqualities.c 
 
ThecinvestigationcwascperformedcincacPentiumc4cprocessorcPCcwithcthecMatlab2010cprogramming 
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c 
ccc c c c Fig.4.1cDetailscofcthecNeuralcNetworkctoolcincMatlab2010 
AcRegressionccoefficientcofc0.977chascbeencobtainedcwhichcshowscthatcthecresultscobtainedcarecquitecsa
tisfactorycascweccancseecthecdifferencecandcdeflectioncofcthecactualctargetcvaluescandcthecpredictedcvalu
escarecquiteclesscasciscshowncincthecfigurecbelowc 
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cc 
cccccFig.4.2cCorrelationcplotcofcactualcdepthcaveragecvelocitycandcpredictedcdepthcaveragec
velocityc 
ForcbetterccomprehensioncofcthecexactnesscofcthecoutcomescacquiredcfromcthecArtificialcNeuralcNetwork
candcthecexaminationcofcthiscversatilecsystemctocthectraditionalconescorcthecexploratorycresultscwecconsi
dercthecleftovercappropriationscofcthecpreparationcandctestingcinformationcsetscascarecappearedcincthecfig
urescbeneath. 
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Fig.4.4cComparisoncofcactualcandcpredictedcdepthcaveragecvelocityc(ctestingccdata)c 
Ascthecpredictedcdatacpatterncfollowscactualcdatacwithclittlecorcnocexceptionc,itcmeanscthecmodelscpredi
ctcthecpatterncofcthecdatacdistributioncwithcadequatecaccuracy.cErrorcCalculationschavecbeencperformedc
andctheceffectivecfactorscspecificallycthecMeancSquaredcErrorc(MSE),cthecRootcMeancSquaredcErrorc(R
MSE),cMeancAbsolutecErrorc(MAE),candcthecMeancAbsolutecPercentagec 
Error(MAPE)chavecbeenccalculatedcandclistedcincthectablecbelowc 
Tablec4.1cStatisticalcResultscofcEmpericalcEquationscincCalculationsc c 
c c 
ErrorcCalculationsc Depthcaveragecvelocityc 
MSEc 0.000255c 
RMSEc 0.015958c 
MAEc 0.012193c 
MAPEc 2.40c 
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4.3c ENERGYcANDcENERGYcLOSScRESULTSc 
 
Thecaggregatectestcinformationcsetciscseparatedcintocpreparingcsetcandctestingcset.cForcE
nergycCalculationsc679datacarecutilizedcamongcwhichc476carecpreparingcinformationcand
c203carectakencasctestingcinformation.cWhat'scmore,cgeneralcthecaggregatecinformationcs
etcforcEnergycmisfortunecAnalysiscisctakencasc532cinformationcsetcamongcwhichc373cin
formationcarectakencascpreparingcinformationcandcthecstayingc159carectakencasctestingci
nformation.cThecquantitycofclayerscandcneuronscincthecconcealedclayercarecalteredcthrou
ghccomprehensivecexperimentationcwhencmeancsquarecmistakeciscminimizedcforcprepari
ngcinformationcset.cItciscwatchedcthatcbasecmistakeciscgottencforc61cdesign.cSocthecbac
kcspreadcneuralcsystemc(BPNN)cutilizedcascacpartcofcthiscworkchascthreeclayeredcfoodcf
orwardcdesign. 
 
c 
Fig.c4.5cArtificialcNeuralcNetworkcStructurec 
c 
ThecmodelcwascrunconcMATLABccommercialcsoftwarecdealingcwithctrialcandcerrorcpro
cedure.cAcCorrelationcplotcofcactualcenergycandcpredictedcenergycstoredcthroughoutcthec
experimentalcsectionscofcthecnonprismaticccompoundcchannelchascbeenctakencintocaccou
ntcandcalsocshowncascbelow.c 
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Fig.4.6cCorrelationcplotcofcactualcenergycandcpredictedcenergyc 
Incacsimilarcpattern,caccorrelationcplotcofcactualcEnergycLosscandcpredictedcEnergycLoss
cthroughoutcthecexperimentalcsectionscofcthecnonprismaticccompoundcchannelchascbeenct
akencintocaccountcandcalsocshowncascbelow. 
 
 
cccccccccccccccccccccccccFig.4.7cCorrelationcplotcofcactualcenergyclossc
andcpredictedcenergyclossc 
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AcrelapsecbendciscplottedcamongstcrealcandcanticipatedcEnergycandcEnergycLosscinform
ationcwhichcarecappearedcincfigurescabove.cItccancbecwatchedcthatcinformationcforcboth
ccasescarecallcaroundcfittedcinclightcofcthecfactcthatcachighclevelcofccoefficientcofcdeter
minationcR2cofc0.993ciscgottencforcthecEnergycCalculationscandcR2cofc0.977ciscgottenc
forcthecEnergycLosscAnalysiscbetweencthecareas.c 
Thecremainingcinvestigationcarecdonecbyccomputingcthecresidualscfromcthecrealcvitalityc
misfortunecandcanticipatedcvitalitycmisfortunecinformation.cTheclingeringctestingcandcpre
paringcinformationcarecplottedcagainstcthecspecimencnumbercascappearedcincfigc(4.8)can
dcfigc(4.9),cwhichcdemonstratescthatcthecresidualscareccirculatedcequitablycalongctheccen
terlinecofcthecplot.cFromcthiscitccancbecsaidcthatcthecinformationcarecallcaroundcprepare
d.c 
Ascthecanticipatedcinformationcdesignctakescaftercrealcinformationcwithcnextctoczerocspe
cialccasec,itcimpliescthecmodelscforeseecthecexamplecofcthecinformationcappropriationcwi
thcsatisfactorycexactness 
c 
 
Fig.4.9cResidualcdistributioncofctestingcdatacofcenergyclossc 
c 
c 
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Thectablecbelowcshowscthecstatisticalcresultscofcthecempiricalcequationcincpredictingcene
rgycandcenergyclosscc.ccccccccc 
Table.4.2cStatisticalcresultscofcempiricalcequationcincErrorcCalculationscofcEnergycandcE
nergycLossc 
 
 
 
 
 
 
4.4c BoundarycShearcStresscDistributioncResultsc 
Thecaggregatecexploratorycinformationcsetciscpartitionedcintocpreparingcsetcandctestingcs
et.cForcBoundarycShearcStresscCalculationsc11998cinformationcarecutilizedcamongcwhich
c10284cinformationcarectakencascthecinfocinformationcandc1714cinformationcarectakencas
cyieldcinformation.cAcsumcofc7199cinformationcarectakencascthecpreparationcinformation
cforcinfocparameterscandc3084cinformationcarectakencascthectestingcinformationcforcinfoc
parameters.cLikewisec1120cinformationcarectakencascthecpreparationcinformationcsetcforc
thecyieldcparamterscandcthecstayingc514cinformationcarectakencascthectestingcinformation
csetcforcthecyieldcparameters.cThecquantitycofclayerscandcneuronscincthecconcealedclayer
carecalteredcthroughccomprehensivecexperimentationcwhencmeancsquarecmistakeciscmini
mizedcforcpreparingcinformationcset.cItciscwatchedcthatcbasecblunderciscgottencforc6-7-
1cdesign.cSocthecbackcspreadcneuralcsystemc(BPNN)cutilizedcascacpartcofcthiscworkchas
cthreeclayeredcfoodcforwardcengineering.cThecmodelcwasckeepcrunningconcMATLABcbu
sinesscprogrammingcmanagingcexperimentationcmethodology. 
ErrorcCalculationsc Energyc Energyclossc 
MSEc 0.00000045c 0.00000006c 
RMSEc 0.0006673c 0.000238211c 
MAEc 0.0004949c 0.000107582c 
MAPEc 0.3c 4.49c 
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c 
Fig.4.10cCorrelationcplotcofcactualcboundarycshearcstresscandcpredictedcbounda
rycshearcstressccResidualcanalysiscareccarriedcoutcthroughoutcthecexperimentalc
studiescandcthecresultscarecpresentedcbelowc 
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c c 
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Fig.4.12cComparisoncofcactualcandcpredictedcboundarycshearcstress(ctest
ingccdata)c 
Acregressionccurveciscplottedcbetweencactualcandcpredictedcboundarycshearcstressccwhic
hcarecshowncincfigurec(4.9)candc(4.10).Itccancbecobservedcthatcdatacforcbothccasescarec
wellcfittedcbecausecachighcdegreecofccoefficientcofcdeterminationcR
2
cofc0.964ciscobtaine
dcforcthecboundarycshearcstresscCalculations.cThecresidualcanalysiscareccarriedcoutcbycca
lculatingcthecresidualscfromcthecactualcboundarycshearcstresscandcpredictedcboundarycshe
arcstresscdata.cThecresidualctestingcandctrainingcdatacarecplottedcagainstcthecsamplecnum
bercascshowncincfigc(4.11)candcfigc(4.12),cwhichcshowscthatcthecresidualscarecdistribute
dcevenlycalongctheccentrelinecofcthecplot.cFromcthiscitccancbecsaidcthatcthecdatacarecwel
lctrained.c 
Ascthecpredictedcdatacpatterncfollowscactualcdatacwithclittlecorcnocexceptionc,itcmeansct
hecmodelscpredictcthecpatterncofcthecdatacdistributioncwithcadequatecaccuracy.cThecamo
untcofcerrorcincthecpresentcworkchascbeenccalculatedcandcanalyizedcandcpresentedcascbel
owc 
Tablec4.3cStatisticalcResultscofcEmpiricalcEquationscincc 
ErrorcCalculationscofcBoundarycShearcStressc 
c 
ErrorcCalculationsc Boundarycshearcstressc 
MSEc 0.001196c 
RMSEc 0.034577c 
MAEc 0.023199c 
MAPEc 3.33c 
c 
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CHAPTER 5 
 
 
CONCLUSIONS:  
 
1. Selection of profundity normal speed of focalizing compound channelscare found to 
relies on a quantities of water driven and geometriccparameters out ofcwhich perspective 
proportion, profundity proportion, width proportion, relative separation, meeting point and 
relative profundity arecthe mostcaffectingcparameters.  
 
2. AncANN modelcis proposedcfor exactcestimation ofcprofundity normal speed of 
meeting compoundcchannels. The patterncand examplecof exploratory 
informationcmatchescwith anticipated vitality misfortune.cThe essential reasoncof highclevel 
of forecast exactnesscliescincthecreality ofccapacity ofcnonlinear mappingcof inputscand 
yieldscin a NeuralcNetwork framework. Thecnonlinear connection ofcgeometricalcand 
pressure driven info parameterscwithcand profundity normal speed information are hard to 
build up with conventional profundity normal speed information expectation philosophy. 
What's more, the ordinary strategies can't be considered the genuine variables working incthe 
framework. Itccancbe deduced that this model iscmore versatile tocthe forecastcof 
limitcshear anxiety and profundity normal speedcunder variouscconditions.  
 
3. ANNcmodelcholds for profundity normal 
speedcMSEcasc0.00025,cRMSEcas0.015958,cMAEcas  
 
0.012193candcMAPEc2.40.cSocthecpresentcANNcmodel iscadditionally persuadingcmodel.  
 
53  
  
4. From the exploratorycresultscon joining compoundcchannels,citciscseencthatcthe 
vitality misfortune betweenctwo segments atcthe gorging ischighercthancthatcin later 
segments. This bit by bit diminishes and achieves least just before the mid of joining area. In 
the wake of achieving least, there is a progressive build pattern is watched. This might be 
because of that at the passage area there is an enormous loss of vitality in light of sudden 
constriction from kaleidoscopic partctocnon-kaleidoscopic part.cAftercthatcthe stream getsca 
move lesseningcthe misfortune andcitcis trusted thatcthe movecis finishedcbeforecmid-
segment.  
 
5. In theclowercwidth proportion uniting exploratorycchannels vitality misfortune 
ischighercat beginningcoverbank stream profundities thencthe misfortune diminishes and 
achieves least towardcthecendcof nonprismatic area. Thiscis oncthe grounds that the 
presentclowercwidecfloodplain meeting compoundcchannelschavecacshorter scope when 
contrasted with otherchigher width proportioncchannels.  
 
6. Selectioncof vitalityclosscof merging compoundcchannelscarecfound to relies on a 
quantities of water driven and geometriccparameterscoutcofcwhich viewpoint proportion, 
profundity proportion, width proportion, relative separation, focalizing edge and relative 
profundity arecthecmost affectingcparameters.  
 
7. AncANNcmodelciscproposedcfor precise estimationcof vitality losscof uniting 
compoundcchannels.cThe patterncand examplecof test information matchescwith anticipated 
vitality misfortune. The fundamental reasoncofchigh levelcof expectation exactness 
liescincthe realitycof ability ofcnonlinearcmappingcofcinputscand yields in 
acNeuralcNetwork framework. Thecnonlinear connection ofcgeometricalcand water driven 
information parameterscwith vitality misfortune is hard to set up with customary vitality 
misfortune expectation technique. Furthermore, the customary methods can't be considered 
the genuine components working incthecsystem.itccan be derived that thiscmodelciscmore 
versatile to the expectation of vitality misfortune under variouscconditions.  
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8. ANNcmodelcholdscthe vitality misfortune forecast with insignificant blunder 
i.e.MSEcasc0.00000006  
 
RMSEcas0.000238211cMAEcas0.000107582candcMAPEc4.49cwhichcunder 10%..  
 
Also for vitalitycMSE asc0.00000045cRMSE as0.0006673cMAE as 0.0004949cand  
 
MAPEc0.3. So the presentcANN model is all the more persuadingcmodel.  
 
9. Selectioncof limit shear anxiety of merging compoundcchannelscarecfoundcto relies 
on a quantities of water driven and geometriccparameterscoutcofcwhich viewpoint 
proportion, profundity proportion, width proportion, relative separation, joining point and 
relative profundity arecthecmost affecting parameters.  
 
10. AncANNcmodelciscproposedcfor precise estimationcof limit shear anxiety of 
merging compoundcchannels.cThecpattern and example of trial information matchescwith 
anticipated vitality misfortune. The essential reasoncofchigh level of forecast exactness 
liescincthe reality of capacity of nonlinearcmappingcofcinputs and yields in 
acNeuralcNetwork framework. Thecnonlinear connection ofcgeometricalcand pressure 
driven info parameterscwith limit shearcstress informationcare hardcto set up with 
conventional limit shearcstress information expectation technique. Also, the customary 
strategies can't be considered the genuine variables working in the framework. Itccancbe 
deduced thatcthiscmodelcis more versatile tocthe forecast of limit shearcstresscunder 
variouscconditions.  
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11. ANNcmodelcholds the limit shearcstress expectation with negligible blunder 
i.e.MSEcas  
 
0.001196cRMSE as0.034577cMAE as0.023199 andcMAPE 3.33which under 10%. 
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ThecpresentchypotheticalcexaminationcbolsteredcbyctrialcperceptionciscmadecforcNonpris
maticccompoundcchannelscwithcfloodplainschavingcdistinctivecstreamcviewpointcproportio
ns.cOncthevbasiscofcthecexaminationscconcerningcthecnonprismaticcspancofcaccompoundc
channelctocdiscovercthecDepthcnormalcspeed,cEnergycputcawaycandcEnergyclostcallcthro
ughcthectrialcsegmentscandcthecBoundarycshearcstressccreatedcallcthroughcthectrialcsegm
ents.cstream,cthecaccompanyingcconclusionscarecdrawn.c 
FivecdiversecsortscofcstraightccompoundcchannelcdesignschavecbeencexploredcTentativelC
ompoundcchannelscwithcnonprismaticcfloodplains,cunitingcfromc400mmctoc0mmcalongc2
mcandc6mclengthscandcnarrowingcfromc400mmctoc200cmmcalongcac6mclength.alsoctwo
cofctheccompoundcdivertscbuiltcincthecpowercthroughcpressurecresearchcfacilitycofcNatio
nalcInstitutecofcTechnologycRourkelacwithcthecindividualcpointscofc5candc13.36cdegrees.
cThecparticularctargetscofcthectestcresearchcprogram,chavecbeencfinishedceffectively.cInct
hiscChaptercthecfundamentalcfinishescofcthiscexaminationcarecdisplayedc 
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